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SDMS Document ID

2031149

March 28,2005

Mr. James C. Harris, P.E.
US EPA, Region 8
Montana Office
10 W. 15th Street
Helena, MT 59626

Re: Johnston Acres - EPH and SVOC Soil Sample Results
Libby, MT

Dear Mr. Harris:

On behalf of International Paper Co. (IP), Arrowhead Engineering, Inc. (AEI) is submitting the attached
analytical results (Attachment 1) from the Johnston Acres area of Libby, MT. These soil-boring
samples were voluntarily analyzed by International Paper to assist in identifying the "conspicuous
substance" identified by CDM in the Johnston Acres area. The primary purpose for analyzing the
samples was to determine whether or not the oily substance was possibly related to the treatment
fluidhistorically used at the former St. Regis wood treatment plant that is the focus of the Libby Ground
Water Site in Libby, MT.

Based on the analytical results attached, the oily material ("conspicuous substance") in the soil boring
samples is not related to the treating fluid historically used at the former wood treatment plant. The
treating fluid from the former wood treatment plant is a mixture of fuel oil (carrier fluid), creosote and
pentachlorophenol (PCP). The quantity of creosote typically found in the treating fluid ranges as high as
30 percent. The PCP concentration in the treating fluid ranges between 1 and 3 percent. The analytical
results indicate that the substance does not contain creosote or PCP, and is not consistent with fuel oil or
diesel.

In an effort to identify the oily substance, an analytical chemist (Bill Brown of Energy Laboratories, Inc.
(ELI)) was contacted to discuss the results. The opinion of Bill Brown further supports the conclusion
that the substance is not a wood treating fluid containing creosote and/or PCP. According to Mr. Brown,
the results indicate the substance is likely a "heavy" petroleum compound such as road oil or asphalt.
Given the physical state of the substance (liquid), the material is likely road oil and not asphalt.
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Background

In advance of excavating for the installation of underground utilities (e.g. sanitary sewer, storm sewer,
etc.) in the Johnston Acres area, a number of soil borings were completed beneath existing streets to
investigate for Libby Vermiculite Mine products. This investigation was conducted by CDM personnel
under contract to the EPA.

According to a letter from CDM received by AEI via facsimile on February 14, 2005, a "conspicuous
substance" was encountered in several of the soil borings. Based on CDM's description, the substance
was "a thick, brown to black liquid with a strong odor".

In a telephone conversation during the week of February 14, 2005 between EPA, IP and AEI, Tom Ross
of IP volunteered to split two samples with EPA for the analysis of EPH fractionation and semi-volatile
organic compounds (SVOCs). AEI personnel split two samples (Boring #CS-20027 and CS-20036)
with CDM on February 21,2005. These samples were submitted by AEI to ELI in Billings, MT for
analysis by MA EPH Fractionation and SVOCs via method SW8270C. Similarly, CDM submitted their
samples to Alpha Analytical Laboratories of Westborough, Massachusetts for analysis of EPH, SVOCs,
and TPH DRO. A copy CDM's results are also attached to this letter (Attachment 2).

Since these samples were submitted outside the applicable holding times, these results should be viewed
qualitatively instead of quantitatively.

Results and Discussion:

SVOCs - The primary purpose of the SVOCs analysis (SW8270C) was to determine whether or not the
"conspicuous substance" contained creosote or pentachlorophenol. The attached results show that very
few polynuclear aromatic hydrocarbons (PAHs) were detected by either analytical laboratories. The
results also show that pentachlorophenol (PCP) was not detected by either laboratory in the two soil
samples. Therefore, this oily material does not contain creosote or PCP. Creosote is composed
primarily of PAHs which, if present, would have been detected at high concentrations in the SVOC
analysis.

EPH Fractionation - The primary purpose of the EPH analysis was to determine the types of
hydrocarbons present in the oily material. The EPH results summarized in Table 1 show that the oily
substance contained heavier fractions of hydrocarbons. The lack of significant concentrations of light
hydrocarbon chains (C9 to C18 Aliphatics) indicates the material is not likely fuel oil or diesel. Instead
the oily material is more likely road oil or asphalt.
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Table 1
EPH Fractionation Results

Sample No.

CS-20027
CS-20036

C9-C18AH]
AAL

94.5 mg/kg
94.5 mg/kg

phatics
ELI

< 100 mg/kg
<100 mg/kg

C19-C36Aliphatics
AAL

512 mg/kg
65.2 mg/kg

ELI
142 mg/kg
131 mg/kg

C11-C22 Aromatics
AAL

848 mg/kg
583 mg/kg

ELI
140 mg/kg
181 mg/kg

AAL - Alpha Analytical Laboratories
ELI - Energy Laboratories, Inc.

If you would like to discuss these results in more detail, please call me at 406.293.9387.

Sincerely,

David Cosgriff, P.E.
Arrowhead Engineering, Inc.

Attachment 1 - Energy Laboratory Inc. - Data Package B05021091
Attachment 2 - Alpha Analytical Laboratories - Data Package L0501766

C(w/attach.) DanThede, City ofLibby
Jim Christiansen, EPA-Libby
Tom Ross, IP-Memphis, TN



Attachment 1

Energy Laboratory Inc. - Data Package B05021091



ENERG/ &IERGY LABORATORIES, INC. « P-O. 8wcS09W» 1120South27th Slnef Bmjgs. MT59T07-0916
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March 11,2005

ANALYTICAL SUMMARY REPORT

Arrowhead Engineering

1504 Kaniksu Avenue
PO Box 843
Libby.MT 59923

WorkoiderNo.: B05021091

Project Name; Johnston Acres Investigation-Soil Borings

Energy Laboratories Inc received the following 2 samples from Arrowhead Engineering on 2/22/2005 for analysis.

Sample ID Client Simple ID Collect Date Receive Date Matrix Test

B05021091-OOI CS-20027 01/24/050:00 02/22/03 Soil EPH-Ultrasonic Extraction
EPHFrsctkmatioi)
Hydrocarbons. Extractable Petroleum
HydmcarboiiE, Exiractable Petroleum
Moisture
Moifirurc
Soil Sonication Extmctian
Seirri-Volatile Ofganis Compounds

805021091^002 CS-20D36 01/24/050:00 02/22«5 Soil Same As Above

Then were no problems with the analyses and all data for associated QC met BPA or laboratory specifications
except if noted in report comments or the Case Narrative.

If you rave any questions regarding these tests results, please call.

Report Approved By:_



ENERGY LABORATORIES, WC * P.O. Box 303/5«1120 South 27th Steal • Billings. MTS$107-odre
800-73S4489 • 406-252-S3ZS • 4Q6-252-60G9 fax *

iI-Mor-05

CLIENT: Arrowhead Engineering
Project: Johnston Acres Investigation-Soil Borings
Sample Delivery Group: 60502 1 09 1

CASE NARRATIVE

Svqples for B270C and EPH analyses were extracted beyond method reconutieoded holding times, Method recommended
holding time for extraction from date of sampling is 7 days for EPH and 14 days for 8270C.
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LABORATORY ANALYTICAL REPORT

Client: Arrowhead Engineering

Project: Johnston Acres Investigation-Soil Borings

Lab ID; BOS021091-001

Client Sample ID: CS-20027

Report Date: 03/11/05

Collection Date 01/24/05

Date Received: 01/22/05

Matrix: Soil

Analyses

MCL/
Result Units QUR| RL QCL Method Analysis Date/By

PHYSICAL CHARACTERISTICS

Moisture 4.3 wl%

EXTRACTABLE PETROLEUM HYDROCARBONS

C9 to C18 AliphaOcs ND mg/kg
C19toC36Afiphatics 142 mgrVg

Sotr 1-Chlofo-oc(3decane 22.9 %REC

0.01

20
20

SW3550A

C11 to C22 Aromatics 140 me^g * 20 70 MA-S>H 03/10/05 06:52 / pbf

Total Extractive Hydrocarbons 435 mg/kfl 20 MA-EPH 03M 0/0506:52/pbf
Surr: 2-B<omonapHthal«mB 75.4 %REC 40-140 MA-EPH 03M 0/0506:52/pbf
Sutr: 2-Flwrobiphenyl 71 _g %REC 40-140 MA-EPH 03/1 0/05 0&52/pbf
Surr: o-Tarphenyl 21.1 %REC S 40-140 MA-EPH 03/10/05 06:52/pbf

- No1a: Tolil Extncttbte Hydrocarbons are definad as 1hfl 10131 hydrocarbon responses raganflBEE of Bluticn time.
- ''The rtpevtod valvl txxtai the Maximum Contaminant Limit (MCU. The MCU listed for tsojet analyta and hytjracarbon range values are the most
ecraen/atlve Montarw OEQ RBSLt. rneta limits may not apply it> your osmplBE.
S=SurrDHai* nicovtry bslow mettmci oonw limits dun to tampie matrix ioterterenoes, QuBnWstivB transrar of axtract wa» not piwsitfe dg«ng entract
liHrallon Hep, AlowtM&tn final anglytical nMulttb enpeued.

100
2500
40-140

70

40-140
40-140
40-140

MA-EPH

MA-EPH

MA-EPH

MA-S>H

MA-EPH
MA-EPH

MA-EPH
MA-EPH

02/25/0511:08 /elf

D3/10/05 06:04-1 pbf
03/10/05 06^)4/pbf

03/10/05 06;04/pbf

SEMI-VOLATILE ORGANIC COMPOUNDS
1 .2,4-Trtotilorobenzane

1.2-DicWorabenzene

1,3-Dlchtorobenzene
1 ,4-OieWorabertzene

1'Mettiylnaplithalene
2,4.5'Trichlorophenol
2.4.ft-T(fohlQroph8nol
2.4-Dichloiuph«nDl
2,4-Dimelhylphenol

2.4-Dinitrophenoi
2,4'OinittotoKienB
2.e-0lriitrotoluene
2-CfuoronapMhal§ne
2-CMorophonol
2- Mathylnaphth«len o

2-NDrophenol
3.3'-Dichlotobflna<line
JJ,6-Olnitro2-methylp(ienol
4-Bromopn«fty1 phe/iyl alhsr

A-Cmoro-S-moihylplienol
4-Cnlorophanol
4-Chlorophariyl phenyl ether

4-NHrophenol

Report RL - Armlyte reporting flmlt
D«fmitio«j: QCL- Queilty control limit.

' • me result exceeds the MCL.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

Tngftg
mg/kg
me/kg
mg/ko
mg/kg
mg*g
trig/kg
mgfkg

mg/kg
mg/kg
mg/kg
mgftg

rng/Kfl

mg/kg
mg/kg
mg/kg
mg/kfl
rno/kfl

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

W(
Nl
S

3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
33
17
3.3
3.3
3.3
3.3
3.3
3.3
6.7
17
3.3
3.3
3.3
3.3
17

SW8270C

SW8270C

SW8270C

SW8270C
SWB270C

3W8270C

5W8270C

SW8270C
SW8270C
SW8270C
SW8270C
SW8X70C

SW8270C

SW8270C
SW827DC

SW827DC
SW8270C
SW8270C

SWB270C

SW8270C
SW6270C

SW8270C

03^02/05 20 29/dsm

03/02/05 20:29/dsm

03/02/05 20:29/dsm

03/02/05 20:29 /dsm
03^02/05 20:29/dsm
03f02/05 20:29/dsm
03/02/05 2029/dsm

03/02/05 20 29/dsm

03/02/05 2029 /dsm

03/02/05 20:29/dsm
03/02/05 20:29/dsm
03/02/05 20:28/dsm

03/02/05 20:29/dsm

03/02/05 20:291 dsrti
03/02/05 20:29 / dsm
U3/OZ/05 20:29/dsm

03/02/05 20:29 /dsm
03/02/05 2&Z9 /dam

03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/D2/D5 20:29 / darn
03/02/05 20:29 /dam

03/02/05 20:29/(Jam

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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LABORATORY ANALYTICAL REPORT

Client: Arrowhead Engineering

Project; Johnston Acres Investiginon-Soil Borings
Lob ID: 005021091-001

Client Sample ID: CS-20027

Report Daie: 03/11/05

Collection Pate: 01/24/05

Date Received: 02/22/05

Matrix: Soil

Analyses

SEMI-VOLATILE ORGANIC
Acengphlhane
Acenaphlhyiene
Anthracene
Azotenzene
Senzidirte
8enzo(a)antliracene
Benzo(a)pyrene
Ben»(b)fluoranlhane
8 enzolg , h,l (psrylene
BenzoMfluoranth ene
fiis(-2»chlorcE(noxy)Metfifln9
bls{-2-cnloroelny1 )£ th er
bis(2-chlcHoisopropy|)Etner
bi3(2-eiHylhexyl)Phttialate
Buiylbenzyiphttelate
Chrysene
DibanzD(a,h)anlhracene
Dielhyl pnthalate
Dimattryl phthatate
Di-n -butyl phthalete
Di-n-oclyl phltelaie
Fluoranthane
Ruorene
Hexachloitibeiizene
Mexach lorabutad ien e
Hexactiloracyctopentadiene
Hexachloroe thane
lndeno{l.2.3-cd)pyrene
Isophorone
m+p-Creaote
Naphthalene
NXrobenzana
n-Nitrosodimstnylamine
n • Nitroso-di -n-propyla mule
n -Nitroaod ipheny lami rte
o-Creaol
Pentschtorophsnol
Phenanthrene
Phonal
Pyrene
Pyiidlne

Result

COMPOUNDS
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND

0.39
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.53
ND

Units

rug/kg
mg/kg

rng/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mp/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgikg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mgfkg
mg/Kg
mgfcg
mg/Kg
mg'kg
mg'kg
mg'Xg
mg/vg

MCL/
QUBI BL QCL

3.3
3.3
3.3
3.3
6.7
33
3.3
3.3
3.3
3.3
3.3

3.3

3.3

3.3

3.3

J 3.3
3.3

3,3

3.3

3.3

3.3
3.3

3.3

3.3

3.3
6.7

3.3

3.3
3.3
3.3

3.3

3.3
3.3

3.3

3.3

3.3
17

3.3

3.3

J 3.3
6.7

Method

SWB27QC
SW8270C
SWB270C
SWB270C
SW8270C
SW8270C
SWB270C
SWB270C
SWB270C
SWB270C
SW8270C
SW8270C
SWB270C
SW6270C
SW8270C
SWB270C
SW6270C
SW8270C
SWB270C
SWB270C
SW8270C
SW8270C
SW8270C
SW8270C
SW8270C
SW82TOC
SW8270C
SW8270C
SW8270C
SW6270C
SW8270C
SW8270C
SW827QC
SW8270C
SW8270C
SWB270C
SW8270C
3W8270C
SW8270C
SW8270C
SW8270C

Analysis Dnt« / By

03/02/05 20:29 / dsm
03/02/05 20:29 / dam
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:2g/ dsm
03/02/05 20:29 /dam
03/02/0520:29 /dam
03/02/05 20:29 /dam
03/02/05 20:29 / dsm
03/02/05 20:29 /dsm
03/02/0520:28 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 / dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 / dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dam
03/02/0520:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/0520:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dam
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:20 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dem
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm

Report RL - Analytt reporting limil.
Definition* QCL - Quality conlio! limit.

J - Estimated valve. The analyte was present but leas than
the reporting limit.

MCL - Mexlmum contaminant level.
ND - Not detected at the reporting limit
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LABORATORY ANALYTICAL REPORT

Client: Arrowhead Engineering

Project: Johnston Acres Investigation-Soil Boring*

Lab ID: B05021091-QQ1

Client Sample ID: CS-20027

Report Dfllc: 03/11/05

Collection Date: 01/24/05

Date Received: 02/22/05

Matrix: Soil

Analyses

MCL/
Result Units Qual RL QCL Method Analysis Date / By

SEMI-VOLATILE ORGANIC COMPOUNDS
Surr; 2,4,6-Trlbromophanol
Surr 2-Ftuoroblphanyl
Surr: 2-FEuorophejK>l
Sum Nitrobenz«i»d5
Surr: PhenokB
Sum Teiphenyl-dl4

94.5
97.2
92.0
93.0
95.0
102

%REC
%REC J
%REC
%REC J
%REC
%REC

19-122
30-115
25-121
23-120
24-113
18-137

SWB270C
SW8270C
SWS270C
SW8270C
SW8270C
SW8270C

03/02TO5 20:29 /dsm
03/02/05 20:29 /dsm
03/02/05 20:29 /dsm
03/02fl35 20:29 /dsm
03/02/05 20: 29 /dsm
03/02/05 20: 29 /dfim

- ThB umpie ex(rac< would mi ooncsJitrate lo i ml end wai fmught to « 4 mi flnai volume. TTie sample snirad was diluted an eddiilonel 2.5 ilmae al
mclycis du* (o non-lmfet compound Eempla mainx Irrterfsrence. The Reporting Li mil nM«sts Ihe sample exiiw Unel vtfuma and tna addhlonsl dilution.

Report RL • ArM*/» reporting limit.
DtfiniiionK QCL-Quality control limil.

J - Estimated value. The analyte was present but less lhan
the leporUng limit.

MCL - Maximum oonieminant level.
NO - Not detected at the reporting limit



ENERGY LABORATORIES, INC. « P.O. Bax3Q916* 1J20Soutf> HthStfeet* BilSngs. MTS9107-0916
800-735-4489 • 406-252-6385 * 406-252-G069 fax

LABORATORY ANALYTICAL REPORT

CJicnt: Arrowhead Engineering
Project: Johnston Acr=s Investigation-Soil B oriugs

Lab ID: B05021091-002

Client Sample ID: CS-20030

Report Date: 03/U/05

Collection Date: 01/24/05

Date Received: 02/22/05

Matrix: Soil

Analyses Result Units Qua]
MCL/

RL QCL Method Analysis Date / By

PHYSICAL CHARACTERISTICS
Moisture 7.4 wt% 0.01 SW355QA 02/25/05 11:08/el(

EXTRACTABLE PETROLEUM HYDROCARBONS
C9toC1BA!ipriBlira ND mg/kg
Ci9toC36AllphaOcs 131 mg/kg

Surr: 1-ChlOTO-QctadBcane 33.B %REC

C11 to C22 Anomalies
Tola! Extractable Hydrocarbons

Surn 2-Bromonaph8ielene
Surr; 2-FluoroWphenyl
Surr; o-Terphenyi

181
540
66.0
63.6
31.2

mg/kg

mgrttg

20
20

20
20

100 Wl/^EPH

2500 MA-EPH

40-140 MA-EPH

%REC
%REC

70

40-140
40-140
40-140

MA-EPH

MA-EPH
MA-EPH

MA-EPH
MA-EPH

03/10/05 07:401 pbf
03/10/05 07:40 / pbf

03/10KI5 07:40 / pbf

03/10/0508:29/pbf

03/10/05 08:29/pbf
00/10/0508:29 /pbf
03/10K5 08:29 / pbf

OIV10rt)5 08:29 / pbf
- Mote: TolBl Extrcctsbla H>t)rocarBone ara defined aj the total hydrocarbon reEporaes rega rdleis vt elulion time.
- '=The rapertM value arasedj Die Mmtimum Contaminant Limn (MCL]. Tr\t MCU9 listed torfoigut etialyls and hydrocarbon renja values are <he mast
conaetvetive Montana DEQ RBSU. Thai* limits may nol apply to your camples.
S=Swmjgs«« mctntty bato* msthcd control limits dua to samplo maid* lme/teren«». Qtianliteliufl Ininafarof «1ractwo3 not possible during oxtract
filtratton step. A low oin to final analytical rssulis li exptcted.

SEMI-VOLATILE ORGANIC COMPOUNDS
1,2.4-Trlchtorobanzane
1.2-DrQhlorobenzena
1.3-DtChlorobinzene
1,4-DtcTilQrotierzene
1-MethylnsphVialBne
2,4,5-Trt cfitorophenol
2.4rS-Trichlarophenol
2,4-Didiiorophenol
2,4-Dimeth)'lphenoJ
2.4-Oinitroptenol
2.4-Dinltrotoluana
2,8-OmHrotOlueae

2-CWororaphBialere
2-Chtarophen(H
2-Methylnaphth atone

2-Nitnaphenol
3.3'-Oichlorabenzidin6
4,6-0 ini iro-z-me thylpiwnoi
4-Sromopnenyi phanyl «ihor
4-Cnioro-a-mediylphenol
4-Cnioroplwiol
4-Oliorophanyl phenyl ether
4-Nitrophenol

NO

NO

NO

NO
NO

NO

NO

ND
NO

ND

ND
ND

ND

ND
ND

ND

ND

ND

ND
ND

ND

ND

ND

me/Kg
me/kg
mg'KO

mg/kg
rngflifj
mgikg
mgfltg
mgfcg
mgflcg

mg/kg

mgntB
mglkg

mg'kg
mg/kg
mg'kg

irtgAXg

mg/kg
mgftg
mgAcg
mgfloj
mg/hg
mg/kg
mgftg

3.3

3.3

3.3

3.3
3.3

3.3

3.3

3.3

3.3
17

3.3
3.3

3.3

3.3
3.3
3.3

6,7

17

3.3

33
3.3

3.3

17

SW8270C

SW6270C

SWB270C

SW8270C
SWB270C

SW8270C
SW8270C
SW8270C

SW6270C
SW8270C
SW8270C
SWB270C

SW827DC
SW8270C
SW8270C

SWB270C
SWB270C
SW8270C

SW8270C

SW8270C
SW8270C

SW8270C

03TO2/05 22:37 / dsm

03^02/05 22:37 /dsm
03/02/05 22:37 /dsm
03/02/05 22:37 /dam

03/02/05 22:37 /Ctem

03/02/05 22:37 /dsm
03^02/05 22:37 /dsm

03KJ2/05 22:37 /dam

03/02/0522:37 /dam
03fQ2/DS 22:37 /dsm
03(02/05 22;37/dsnn
03/02/05 22:37 /dsm

03/02/05 22:37 /dsm
03/02/0522:37 /dam

03/02/05 22:37 /dsm

D3fl2/05 22:37 /dsm

03/02/0322:37 /dsm
03*02/0522:37 /dsm

03/02/05 22:37 /dsm
03/02/05 22:37 /dsm

03/0205 22:37 /dsm

03KJ2/D5 22:37 /dam

Report
Defmitionc

RL - Anelyte reporting limit.
QCL - Quality control limit.
• - Trie res* exceeds the MCL

MCL' Maximum oonterrtnant level.
NO - Not detected al the reporting limit.
S - Spike recovery outside of advisory limits.



ENERG/: £N£RQY LABORATORIES, INC. »P.O- Box30916 • 1120 South 27th Street 'BUOngs, MT59W7~0916
800-795-4469 • 406-262-6325 • 406-252-6089 iax •

LABORATORY ANALYTICAL REPORT

Client: Arrowhead Engineering
Project: Johnstwi Acres Investigation-Soil Borings

Lab ID: B0502109I-002

Client Sample ID: CS-20036

Report Date: 03/J1/05

Collection Date: 01/24/05

Date Received: 02/22/05

Matrix: Soil

Aunlyges

SEMI-VOLATILE ORGANIC COMPOUNDS

AcanapMhsna

Acenaphthyiene
Antnracene
Azobenzene
Benzidirw
Benzo{a}an(hraoene

Barrzo(a)p/rene

Benzo(b)fhioranthene

Benzo<9.h.1)peryleflfl
8enzo{kJlluQranth«Tie
Ms{-2-chlon3ethoxy)Methane

bls(-2.chloraethyl)Elner
Dia(2-cnloroisopropyl)EthBr

bia(2-etnylhexyl)Pnthalale
Butyibenzylphlhalale

Chrysena

Dibenzo(a.h)ainhracene

Oiethyl pMtu&te

Dimethyl pMhalate
Oi-n-butyl phlhalate
Ol-fi-octyl phHialate
Fluoranthene

Fluorene
HexaOtlorobenzene
HexaoMorobutadiana
HexaoJllorocyclopcnladiene

HexaOiloroethane
ln<leno(1,2,3-cd)pyreiie
Isoptiorong
m-t-p-Cresols

Naphthalene
Nitrobenzene
n-Nitro8Qdimettivlainine

n-Nilrwo-dhn-propylemlno
n-Nitroaoaipnenylainlns

o-CreSOl
Pentachlorophsnoi

Phenanttvene
Phono!

Pynen*

Pyridine

Result

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

Units Qual

ma/ke
mg/kQ

(ng/kg
mg/kg

mg/kg

mg/kg
mgfltg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

mg/kg

mg/Kg
mg/kg
mg/kg
mg/kg

mg/kg

mfl/kg

ms'kg
mg/kg
mQ/Hg

mg/kg

mg/kg

mo/kg

mQfkg

mg/kg
mg/kf)
mg/Kg
mo/kg

mg/kg
mgfltg
mgfltg

mg/kg
mg/kg
mg/kg
mg/Xg
mg/kg
mg/kg

mg/kg

MCL/
RL QCL

3-3
3-3
3.3
3.3
6.7
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3-3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
6.7
3.3
3.3
3.3
3.3
3.3
3.3

3.3

3.3
3.3
3.3
17
3.3
3.3
3.3
6.7

Method

SW8270C
SW82TOC

SW6270C

SW8270C

SW8270C
SW3270C

SW8270C
SWS270C

SW8270C

SW8270C
SW8270C
SW8270C

SW8270C

SWW70C
SW8270C

SWB270C

SWfl270C

SW8270C

SW6270C
SW8270C

SW8270C

SW8270C
SW8270C

SW6270C
SW8270C
SW8270C

SW8270C

SWB270C
SW8270C
SWB270C

SW8270C

SW8270C
SW8270C

SW8270C

SW8270C
SW8270C

SW8270C
5W8270C
SW8270C
SW8270C

SW827DC

AnnJy sis Date/ By

03/02/05 22:37 /dstn
03/02/05 22:37 /dsm

03/02/06 22:37 /dsm

03/02/05 22:37 /dsm
03/02/05 22 :37/dsm

03/02TO5 22:37 /asm
03/OZVD5 22:37 item

03/02/05 22:37 f<lsm
03/02/05 22:37 /dsm

03/02/05 22:37 /darn

03/02/05 22:37 /dam
03/02/0522:37 /dsm
03/02/05 22:37 /dsm
03/02705 22:37 /<Jgm

03/02/05 22:37 /dsm
03/02/05 22:37 /dsm

03/02/05 22:37 / dam
03/02/05 22:37 1 dam

03/02/0522:37 /dam

03/02/0522:37 /dsm

03/02/05 22:37 /dsm
03/02/05 22:37 /dam
03AJ2/05 22:37 / dam

03/02/05 22:37 / dam

03/02/05 22:37 / dsm
03/02/05 22:37 / dsm

03/02/05 2237 Item

03/02/05 22:37 /dwn
03^2/0522:37 /dsm
03/02/05 22:37 /dsm

03/02/05 22:37 /dam

03TO2/05 22:37 /dsm
03/02/05 22:37 /dam
03/02/05 22:37 /dsm

03/02/05 22 J7/ dsm
03/02/05 22:37 /dsm
03/02/05 22:37 /dam

03/02/05 22:37 /dsm
03/02/D522:37fdsm
03/02/05 22:37 /dsm

03/02/05 22:37 /dsm

Report RL - Analyte reporting limit.

QCL - Quality control Hm it.

MCL - Manifiwm contaminant level.

NO - Not detected at the reporting limit.



ENttGY LABORATORIES, INC. • P.O. Box30916* 112Q Souttl27tf>Steel. Billings, MT591Q7-O916

600-73S-4489 • 408-252-6325' 406-252-6069 for •

LABORATORY ANALYTICAL REPORT

Client: Arrowhead Engineering

Project: Johnston Acres Investigation-Soil Borings

LnbTO: B05021091-002

Client Sample ID: CS-2003)5

Report Date; 03/11/05

Collection Dale: 01*74/05

Date Received: 02/22/05

Matrix: Soil

Analyses Result Units Quo!

MCL7

RL QCL Method Analysis Date / By

SEMI-VOLATILE ORGANIC COMPOUNDS

Sum 2.4,B-Trtt)romophajiol 83.0 %REC
Swr: 2-Ruarobiprwnyl S6.9 %REC

Surr 2-Flucnopllenol 9D.5 %REC

Surr Nitrobenz«ne-d5 93.4 %REC
Surr; Phenol-d5 94-0 %REC

rr Terphenyl-d14 «6.9 %REC

19-122
30-115
25-121
23-120
24-113
18-137

SWS27QC

SWB270C
SWB270C

SW8270C
SWB270C

SW9270C

03/02/05 22:37 / dem
03/02/05 22:37 / dsm
03/02/05 22:37 / dam
03^2)05 22:37 / dsm
03TO2/05 22:37 /d6m

03/02(05 22:37 y dsm
-Ttie««mffi«xtracH'(»jW notconoenlmleio 1 ml endwa&txauohlloa ? mlffnul walumg. The sample ertractwas diluted en edditianei 2-5iimBaat
analysis due ID non-tsigel compound tample matrix interference. Tho Separting limit reflects the wmple extract final volume and (ha additional dilution,

Report
Definition*:

RL - Analyte reporting llmK.

QCL - Qualify control limit.

J - Estimated value. The analyle ^VBS present but less then
the reporting llmli.

MCL - Maximum conlarninant level.

NO - Noldetacted at Oie reporting IMt.



ENERGY
ENERGY LABORATORIES, INC. • P.O. Box 30916 * MO South 2m Street • BHtings, MT 53107-0916

800-735^469 • 40S-2S2-S32S • 406-252-6069 fax • eg&>neiwlabcorr>

QA/QC Summary Report
Client: Arrowhead Engineering

Project; Johnston Acres Investigation-Soil Borings

Report Date: 03/03/05

WorkOrden B05021091

Analyte

Method: 3WBZ70C

Simple ID: MB'14651
1 ,2,4-TilchlofobetHfijie
•t,2-DlchkJK>bena»ne
1 ,3-D|chtorobenzene
1,4-D|chlorobcnEEne

l-AtetfiyJnapJrttialana

2,4,5-Trichloroptienol

2.4<fl-Trich!orcphenol
2,4-Dlchlorojrtiflnot
2 -̂Dlmalhylphwol
2,4-DlnJlrophano)
2.4-Dinilrotoluftw

2,6-Dlnliro(olu«ne
2-CnkironapJrthalenB
2-Cnlorophenol

2-Metli)/lnapJrttiBlei«

2-Nifropnenfll
3 '̂-C)icWorobenzldlne
4,6-Dlnitm-2-methylpharwl
4-Bromoptenyl phenyl elher

4-CtllorQ-34nelhylptienOl
+-Chk:rapheno1

4-diloroph«iyl ptianyl ethar
4-NHrtJphenol
AoenapMtiene
A09i>9phttrylene

Andweoene
Azobenzene
Benzldlna
Bonzo(a)flr>Bva«!ne

senao(e)pyi«ne
Benzo(b)fluoranlhena
BenaXQ , h,l Jperylare
Banzo(k)nuorenthene

WK(-2-dilorDet\t»y^Methane
bnr-2-ctiK*oeftyl)Ether
bia(2-ohlorol90proi>yl)Eiher
b(9(2-eOiyliwxyl)PtitJiaiatB
But/benzv<phlfia)atc

Chryaene
Dlbanzo(a,ti)anthraoeiie

Result

Method Blank
ND

ND
ND

ND

ND

ND
NO

ND

ND
ND

ND
ND

ND

ND

ND
ND
ND

ND

ND

ND
ND
ND
ND
ND
ND
NO
ND

ND
ND
ND

ND
ND

NO
NO
NO
ND

ND
ND
ND
ND

Unite

mg/kg

mg/kg
mft/kg

mg/kg

mp/ke
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfl
mg/kg

nig/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/ks
mg/kg
mg/kg
mg/kg

mg/kfl
mg/kg
nng/ltg
mg/kg

mg/ka
mg/kg
mg/kg
mg/kg
nng/kg
mg/kg

mgfl<Q
mg/kg
mg/kg

mg/kg

RL %REC Low Limit Hiflh Limit RPD RPDLimit Qual •
I

Batch: 14651

03fl)2/D5 16:14
OJ3

OJ3

0.33
0.33

0,33
0.33

0.33

0.33

0.33
1-7 .

0.33

0.33
0.33

0.33

0.33

0.33

0.67

1,7
0.33

0.33

0.33

0.33
1,7

0.33

0.33

0.33
0.33

0.67
0.33
0.33

0.33
0.33

0,33

0.33
0.33

0.33

0.33

0.33

0.33

0.33

Quill Hera

RL - Analyle reporting limit. NO - Not detected at (fie reporting limit.



ENERO/
ENERGY LABORATORIES, INC, • P.O. Box 30918 • 1120 South 27tfi Street • BlUlngs, MT59 T07-09J6

800-735-4469' 4OS-252-632S • 406-252-606$ fax • efiitenefgyislj.com

QA/QC Summary Report

Client: Arrowhead Engineering
Project: Johnston Acres Investigation-Soil Borings

Report Date: 03/03/05
Work Order: B05021091

Aiwlyte

Method: SW827CC

SamplalD: MB-146S1

Dtettiyl phihalate
Dimethyl plithalata
Dj-n-butyl phUiatete
Di-n-pciyi phthalale
Fluoranthene
RuOt«flfi

Hexachlorobsnzsro
HexacWorabutadlenn
Hexachiarocydopentedlerie
HexacWoroelhana
ln(teno(1 ,2,3-od)pyrare
leophorone
m+p-Cresals
Naphthalene
Nitrobenzene
n-NHrosodliriGthyfamlne
n-Nllroso-dl-n-propylamlne
n-Nltrosodtphenylamina
o-Cresol
Pantachlorophend
PtiBnantirene
Phenol
Pyrene
Pyrldfna

Sjrr: 2,4,6-Tribnmopnenol
Surr. 2-FIuoroblphonyl
Surr: 2-RuomptienDl
Surr: Nilrobenzene-dS
Surr: Phenol-dS
Surr: Teipt»nyl-dl4

Sample ID: LC3146S1
î .4-Trichloroben>ene
t̂ -DicWomtienzeine
i .3-0]chlorot>eiuanB
1 (4-DlcWorobenzBne

2,4,5-TrichioiDpnenol
2,4,6-TffdilciroptMnoF
2,4-Oi*loroph«nol
2,4-Dimemytphenol
2,4-Oinitroplienol

Result Units

Method Blank
WD mg/kg
ND mgrtcg
ND mglkg
ND mgftg
ND mg/kg
ND mg/kg
ND mgfkg
ND mg/kg
ND m /̂Kg
ND mo/Kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND mg/kg
ND rug/Kg
ND mo/kg
ND mg/ko
ND mg/kg
ND rrig/Jtg
ND mg/kg
ND mg/kg
ND mo/kg
ND mg/kg

Rt

0.33

0.33

0.33
0.33

0.33
0,33

0.33

0.33

0.87

0.33

0.33

0.33

0.33

0.33
0.33

0.33

0.33

0.33

0.33
1.7

0.33

0.33

0.33

0.67
0.33

0.33

0.33
0.33
0.33
0.33

»REC Lav Limit High Limit RPD RPDUmlt Qual !

99

85.9

87.5

85.3
OS

90.6

19

30
25

23
24

18

Laboratory Control Spike
2.41
2.18
2.07

2.18

2,64

2.77
2.58

2.48
3.09

fflQ/JlQ

mg/kg

irtQ/kQ

ma*g
mg/kg
mg*g
rag/kg

mgfeg

mg/kg

0.33

0.33
0.33

0.33
0.33

DJ3

0.33

0.33

1.7

72.3

85.5
62.2

65

B5.4

83.1

77.4

74.6
92.7

48

32
28

28

34

34

32

31

10

Batcti: 14651

03/02/0$ 18:14

122

115
J21

120
113

137

03/02/05 18:56
84

89
95

101

123

123

110

95

122

Qniljficifi

RL - Anslyte reporting limit. NO - Not detected at the reporting limit.



•ENERGY:
ENERGY LABORATORIES, INC. • P.O. Bax309!6 • 1120Soutt>27IhStieefBimn03. MTS9107-0916

QA/QC Summary Report

Client: Arrowhead Engineering

Project: Johnston Acres Investigation-Soil Borings

Report Date: 03/03/05

Work Order: B05021091

Anatyte

Mattiod: SWB270C

SainpralO: LCS-14631

2.4-ainltrotoJuene
2.8-Pfnltrotoiuerw
2-ChlortniapWhalBns
2-Chloraphenol
2-NlaUiylnaplrtlwtene
2-Nltraphenci
4-,6-Diniiro-2-meihylph8nol
4-Bromopfwrtyl ptoenyl atltar
4-CWora-3-rnBliiylptienol

4-Chtorophenyl phenyt ether
4-Nitrophenol
Aoenaphthene
AcenapJrtftylene
Anthracene
Azobenzene
0enaj(a)anfhracene
Benzo(n)(jyrene
BeitzofbXIuoranniene
Benzo{g.M)peryler>B
8eiuo(k)fliroranfhena
bte(-2-«Woraethc5ey)MeUiane

bisl-2-cb\oroefry\)Efatt
bis{2-£Morol90propyOEther
Mj{2-*thymaxyl)PMhaiate
BctyftenzylphllialatB
Chrysems
Oiben20(a )̂anthncan«
Olettiyl phlhalalB
Dlmothyt phlhalate
Di-n-butyi phlhelate
Di-n-octyl phthalate
FKjoranthane
Fluor«r»
HaMcWorobenzene
Hexach kKDbutocf i«n e
Hexortikxocyclopentedtena
HexftcWorcalhano
Ind8(l0(1 ,2,3-cd)pyrBne

Isophonmi
m+p-Crwols

Result Units RL %REC LOW Limit High Limit RPD RPDLfmit Qual

Laboratory Control SplKs
3.11

Z.95

2.69

2.56

2J51

2/2
3-40
2.89

2.63

2.80

3.40
2.82

2.70

3.31

3,28

3,10
253

3.11

2.93

2.80
2.66

2.51

2.32

3.21

3.20
3.04

3.05

3.01
2.92
2.97

3.16
2.97

2.92

2.75
2.25

2.5B

2.27

3.02

2,61

2.60

mg/kg
mg/kjj
m&ftg
rrg/kg
mg/kg
mg/Kg
me/kg
rug/kg

fflQ/kg
mg/kg
mg/kg
mgftg
me/kg
nng/kg
mg/hg
mg*g
m0/J(g
nnQ/ko
mg/kg
mg/kg
mg/kg
mg/kg
me/kg
mg/K0
mg/kg
mg*g
mg/kg
mgftg
mg/hg
rny*g
mg/kg
mgflcg
mg*g
rngfkg
ma/kfl
mgfltfl

mofcg
mg/kg
mg/kg
mg^

0.33

0.33

0.33

0,33

0.33

0.33
1.7

0.33

0.33
0.33
1.7

0.33

0.33

0.33

0.33

0,33
0.33

0.33

0.33
0.33

0.33

0.33

0.33

0.33
0.33
0.33

0,33
0.33
0.33

0.33

0.33
0.33
0.33

0.33

0.33

0.67

0.33
0.33

0.33

0.33

93.4

68.6

60.7

76.8

75.3

72.8
102

86.8

es
87

102

M.7

A1.1

09.5

984
93,1

96.1
93.3

ea
78

79.9

75.3

69.8
96.5

97.3

91.4

91.7
90.4
S7.8

89.3
95

89.3
87.6

82.7

67.6

77.4

88.1
90.S

78.4

7S

47

SO
53

30
30
35
10

54

41
49

19

51

45

51

10

53
48

48

46

47

29

20

33
52

50

S3
41

50
51

50
50

54

53

43
44
21

31

24

24

30

Batch: 14651

03/02/05 16:58
118
115
98

104
1SO
97

121

108

116
110
120
112
106
114

227

119

121
122

116

121

121

118
103

120

121
124

118

111
112
113

128
119

109

1H
105
98

106
130

130

130

Quill fl«n:
RL - Analyte reporting limit. ND - Hoi detected al the reporting limit.



ENERGY LABORATORIES^ INC. • P.O. Box 30316* 11 20 South 27th Stoset* BWngs, MT 59107-0916
800-735-4489 • 408-252-6325 • 406-252-6089 fax •

QA/QC Summary Report

Client; Airowhead Eoguicering
Project: lohnBton Acres Investigation-Soil Boxings

03/03/05
Work Order; BOS021091

Analyte

Method: 3W8270C

Sample ID: LCS-14691
NapWhalena

Nilrobanzena
r-NitrasodimeUiylamine

n-Nitroso-dl-n-propytamlne

o-Cresol

Panfachloroptienol
PrtenanUirene

Phenol

Pyrens

Surr; iAfl-Trfbromoprtenol
Surr: 2-Fluoroblpr»«iyi
Surr: 2-Ftuorophano)
Surr: Wlrobanzene-dS
Jfcirr; Pherol-dS

Surr: Teiphenyl-d14

Sample ID: B050210ai-fl01AMS
1 ,2,4-TrlcrtlorabanzBiie

1,4-DlchforoJjenasnB
2,4-Dlffllrofoluene
2-Chlarophenol

4-CWoro-3-meihylp)i6no!

4'Nllrcphenol
Acenaptittiana

n-N llroso-di-n-pitipylamlne
Pentacfilorophenol
Phenol
Pynana

Sinn 2,4,6-Trlbromoplienol
SLIT 2-Fluorofr)phenyl

Sum 2-FhJOTOprmnaf
Surr Nrtrobonzanc-dS

SurrPhenokJS

&umTerphenyl-d14
- The sample exlncl wouM not cortcanwtfl 1
t&rQAl compound sflmpto rnolrfx Inte t̂̂ ivwQ.

SampfelO: B050ai051-031AHSD

1 ,2,4-TrlcMorobBnzenB

1 ,4-Dlchlarobenzsne
2,4-D|nltrDtoJuon8

2-Chloroptienol

Resjfl Units

Labaratofy Control Splka

2.44 mg/hg

2/5 mg/kg

2.10 mg/T<9

2,90 mg/kg
2.62 mg/kg
3,12 mgftg
3.14 mg/kg

2.70 mg/kg

3.U mg/kg

Sample Matrix Spfke

3.02 mg/kg

2.73 mg/kg
2.78 ma/kg
4.60 mg/kg

4.93 mg/kg

3.90 mg/kg
3.37 mg/kg
3.60 ma/kg

3.70 mg/kg
4.70 mg/kg
3.90 mg/kg

RL %REC Low Limit HlgfiUmtt RPD RPDLImlt Qual .'

0.33 73.3

0.33 73.6
0.33 63.1

0.33 87.1

0.33 78.8

1.7 93.8
0.33 94.3

0.33 81.2

0.33 94.2
0.33 97

0.33 86.2

0.33 80.5

0.33 78.2
0.33 B0.5

0.33 96.9

3.3 90.6

3.3 81.9

3.3 83.5

3.3 92

3.3 98.7

17 76
3.3 101

3.3 108
17 74

3.3 84

3.3 10T
S.3 97.5
3.3 103

3.3 97
3.3 97.9
3.3 100
3.3 100

32
21

17
10

30
10
57
22
59
19
30
25
23
24
18

38
28
28
25
26
11
31
41
17
26
35
19
30
25
23

24

18

Batch: 14651

03/DZO5 16:56
116
123
109
139
130
114
109
115
117
122
115
121
120
113

137

03/02/0521:12
107
104
89

102
103
114
137
128
109

SO S

142
122

115

121
120
113
137

j t m) and was brought lo a 4 ml final volume, ihe sempla extract wan diluted on aifdittanal 2.5 timaE at anatyslc due 10 non-
Ttie Rpporfng Limit nadects ttis Bampla axtract Hnal voliim* and the addHlonal dllut'on.

Sample MaWx SpHte Duplicate

3.20 mg/kg
2.64 ma/kg

2.80 mg/kg
4.67 mg/kQ

3.3 9S.1
3.3 79.3

3-3 84

3.3 93.3

38

28
28
25

03/02/05 21:64
107 0 23

104 0 27

89 0 47

102 1.4 50

RL. - Anaiyte reporting HmK.

S - Spike recovery outside of advisory limits.

NO - Not detected at the reporting limit.



ENERGY
BNERGYLABORATORIES INC, • P.O. Box30916 • 1120 South 27th Street •Bi/linys.Mr59107-0916

800-735-4489 • 408-252-632$ « 406-252-6069 fax »

QA/QC Summary Report

Client: Anowhead Engineering

Project: Johnston Acres Investigation-Soil Borings

Report Date: 03/03/05

Work Order: B05021091

Analyta

Method: SW8270C

Sample ID: B03021091-Q01AM8D

4-CWoro-3-melhylphenol
4-NFtrophanol
Acenaphttiene
n-Mltraso-dl-n-propyJamlne
PentacMoiDplienrjl
Phenol

Pynenc
SUIT: 2X,6-Trtbromophctiot
Surr: 2-Fluoroblptwnyt
SUIT: 2-F[iforophanal
Sum Nilrobonzena-dS
Surr Phenol-dS
Stiff: TerphfinyNd14

Result Units RL %REC Low Limit High Limit RPD RPOUmit dual

Batch: 14651

Sample Matrix Spike Duplicate

5.37

5.07

3.57

4/47

3.60

4.67
4,13

rug/kg
me/kg
nfloVkQ

mflAjj
mo*g
mg*g

mgffcg

3.3

17
3.3

3.3

17

3.3

3.3
3.3

3.3

3.3

3,3
3.3
3.3

107

101
107

134

72

37.3

108
92.5

98.6

91

113

101
98.9

2ft
11
31
41

17

26

35

1fi
30

25

23
24

18

103

114

137

126

109
90

142

122
115

121

120

113
137

8.4
0

5.6

21
0

3.S
5.B

03/02/0521:54

33
50

19

38

47

35

36

S

S

S

- TJie sampb extract would not cancenlrete to 1 ml and wsa brought to a 4 ml final volume. Ths sampla atfraa woe tfilulaa sr additional 2.5 (imaa et analysis dus to non-
ttrgM oompound tatfipla matrix interfaienoa. Tha Rflportng Limit refloat the eampls Detract nnel valuma«nd ihe edififtonsl di|u(ton-

RL - Am1yt« reporfino limit.
S - Spite recoveiy outeWe of advlsoiy limite.

NO - Not. detected at the reporting limit



ENERGY LABORATORIES, INC. 'P.O. Box 309 f6 • 1J20 Soulh 27th Street • Btillngs, MT59107-091G
000-735-4439 - 406-2S2-632S • 406-252-6069 fax • emen&gytet>.com

QA/QC Summary Report

Client: Arrowhead Engineering

Project: Johnston Acres Investigation-Soil Borings

Report Date: 03/11/05
Work Order: B0502109I

Analyte

Method. MArEPH

Samplo ED: MB-14773-14813

C3toC18Allph«llcG
C19!oCJ3AllpHalIcs

Stirr 1-Chloro-octadeeane

Sample ID; LCS-1 4773-1461 6

n-Decane
n-D«feca.na
O-TOfr3daC3Tie

n-Hexadecane

n-Octadecane

n-Eteosana

n-Docoeane
n-Tetracosane

n-rtexacosane

n-Odaccsane
Suit: 1-Chloro-octatJacane

Sample ID: B05021135402AMS

n-Deeane
n-Dodecano
n-Tatradacane

n-HaxadeMne

n-Ociadecane
n-Eicoaane
n-Docosane
n-Tetracoaane

n-Mcx&cosana
n-Ocbcoeans

3urr: 1-Chloro-adadecane

Result Units

Method Blank

NO mg/kg

ND mg/kg

RL

10

10
0.17

%REC lnw Limit High Limit RPD RPDLImlt Qual j
r

90.4 40 140

Laboratory Control Spike
2.20

2.82
3.58

4.08

4.82

SAO

S.61

5.83
5.85

5.81

rngftg
mgftg

mg*g

insncg

ma/kg

mgftg

mgflcg

mg/Vg

fngrtcg

mglkg

0.17
0.17

0.17

0.17

0.17
0.17

0.17

0.17

0.17

0.17

0.17

33
42.3

53.7

61.2
72.3

81

84.1

89

87.8

87.1

7B.4

40
40

40
40
40

40

40

40

40
40

40

140
140

140
140

140

140

140
140

140

140

140

Sample Matrix Spike
3.67

4.60

5.54

6.04

6,91

7.76

6.06

8.42
8.32

8.26

mg/hg

mg/kg

mg*g

mg/kg

iTIflftB

mg/kg

mg/kg

mg/kg

mg/ks

mg/kg

0.17

0.17

0.17

0.17

0.17

0.17
0.17

0.17

0,17
0.17
0.17

53.5
68

83,1

80.0
104

116

121

126
123

124

109

40

40
40

40

40
40

40

40
40

40
40

140

140
140

140

140

140

140
140

140

140
140

Batch: 14773

03/09/05 16:58

03/08/0521:15

S

03KW05 22:50

High biu to Matrix Spike reowerte* aWbuted lo ertvenl awparaliort rmm brakgn autosampler vtel.

Sample ID: 005021 t35-fl02AM3D
n-Oecane
n-Dodocane

n-Tetradecane

n-Kexadecane
n-0ctadacan«

D-Efcosane

n-Docosane

fl-Tetnacosare

n-hfexacosane

n-Octacoaane

tutlifiert:
IL - Analyte reporting limit.

{ - RPD BKoeeds advisory limit,

Sample Matrix Spike Duplicate

2,61
3.30

4.31

4.70
5.39

5.52

5.60
5.96

S.82
S.76

rag/kg
mg/kg

mgAtg

mg/kg
mg/kg

mgftg
mg/kg
mg*g
mg*g
mgftg

0.17

0,17

0.17

0.17
0.17

0.17

0.17
0.17

0.17
0.17

38.2
49.5

64.7

70.6

80.9
82.8

84.1
80.4

87.3

88.4

40

40

40

40
40

40

40
40

40
40

14O 31

140 33

140 25

140 25
140 25
140 34

140 36
140 34
140 35
140 36

03/10/05 02:03

40 S

40

30
20 R
20 R
20 R
20 R
20 R

20 R

20 R

NO • Nat detected at tte reporting rimlt.
S- Spike recovery outside of advisory limits.



ENERGY ENERGY LABORATORIES, INC. * P.O. Bax9091G' 1J20 South 27th Street • Bflffngs, MT59107-OS16
800-735-4489• 406-252-B32S • 406-252-6069 for* eBGetungyiab.com

QA/QC Summary Report

Client; Arrowhead Engineering

Project: Johnston Acres Investigation-Soil Borings

Report Date: 03/11/05

Work Order; B05Q21091

Analyfe Result Units RL %REC Low/Limit High Limit RPD RPDLImlt Quaf

Method: MA-EPH

Sample ID: BQ5021133-002AMSD Sample MatrtK Spike Duplicate
Surr: 1-Chloro-octadecane 0.17

RPD oul of control limit* due to hfcti Was in US anal/go* rewHs from fgulty Butwamplar vial,
77,1 40 140

Qualifier*:

RL - Analyfe reporting limit.

S - Spike recovery outside of advisory llmlte.

Ban*: 14773

03/10/0502:03

Sample ID: MB-M773-1461G

C11toC22AromatlCB
Total ExtrectaWe Hydrocarbons
Naphthalene
2-MethylNaphthatene

Acenaphthylene

Acenaphihene
Ruorena
Phenantfirena

Anttiracana

Ruaranlhere

Pyrene

Benzo(A}AnthrQcene
Chryaene
BeraofljJFIuoranlhona/BanzotkJFIuoran
Ben»(a)Pyrane

Dlbenz(a,r))anDiiacena/lndenî 1 ,2,3-cd
Banzo[g, h,l Jperylene

Sun: 2-Bromonaphlhalene
Surr: 2-Fluofoblphenyl
Surr: o-Terphenyl

3ampta ID: LCS-1 4773-1461 6
Naphthalene
Acenaphlhylena
Acenaphthsne
Fluoreno
Phenanllvene
Arttriucene

Fkjoranthene
Pyrene
B«pzo(a)Ant>iracefie

Ctirysftne
Benzo(b>Fruor»nti«ne/Benzo(k)R uoran
Benzo(a)Pyren«
DJbenz(a,h)ar»«hracen«/lnd»(io(1 ,̂3-K)
Ben2»f8,h,l)peiylene

Sum 2-Bromonaphthialoro

Method Blank

NO mg/kg
NO ma/kg
NO mg/kg
NO rng/kg

ND mg/kg

ND mg/kg
ND mg/kg
ND mg/kg

ND mg/kg

ND ma*g
ND mg/kg

NO mg/kg
ND mg/kQ
NO mg/kg

ND mg/kg

ND mo/kg

ND mg/kg

10
10

0.17

0.17

0.17

0.17

0.17
0.17

0.17

0.17

0.17

0.17
0.17

0.17

0.17

0.17

0.17

0.17
0.17

0.17

85.6

86.1
94.1

40

40

40

Laboratory Control Spike
2.36
3.41

3.36
3.60
3.01
4.21

4.62
4.7*

4.67

s.oa
10.2

4.86

8.48

4.82

mfl/kg
mg/kg

mg/kg
rflflfl<0
mgncg

mgfkg
moykg
mg/kg

mgflqj
mfli/ko
mg/kg

mg/kg
mg/kg
mg/kg

0.17

0.17

0.17

0,17
0.17

0.17

0.17
0.17

0.17

0.17
0.17

0.17
0.17

0.17

0.17

35.4

51.1

S0.4

54
S8.7

63.2

69.3

71

ro
76.2
78.4

69.9

71.1

73.9

60.3

40

40

40
40

40

40

40
40

40

40
40

40

40-

40

40

03/08/05 19:47

140

140

140

03/09/0522:03

140 S
140

140
140

140

140

140
140

MO

140
140

140

140

140

140

ND - Not detected at (ho reporting limn.



ENERGY ENERGY LABORATORIES, INC. • P.O. Box 909)6 • 112O South 27ff> Street • Blltrngs. MT59107-09JG
800-735-4489 • 406-252-6325 • 406-252-8089 tax • eBQenef&!ab.cx>rr}

QA/QC Summary Report

Client: Arrowhead Engineering
Project: Johnston Acnes Investigation-Soil Borings

Report Date: 03/11/05
Work Order: B0502I091

Analyte

Method: MA-EPH

Sample ID: LCS-1 4773-1461 6
Surr 2-Fluonoblphanyl

Surr o-Terpttenyl

SamplalD: H050211 35.002AM S
N^prrthalena

Aoenaphlhylenc

Aoenaphlheno
Huoraiw
Phenenihrene
Anthracene

Fluoremfiene
Pyrene

Benzo(a)Anlriracero
Chryeena

HeT>zo(b)FhiDranfhene/Benzo(k)Fluoran

Benzo(apyrene

Dibenz(a,h)anlhraoene/lndeno(1 ,2,3-cd
Benzo(ff,h.l)perylene

Surr: 2-Bromonaphthalene

Surf: 2-FluoroWpnwiyl
Surr o-Terphanyl

Simple 10: BOS021 135-002AMSD
Naphihatene

Acenaphthylene
Acenaphlrwna
Fluorene

PhenanHirene
Anlhraoene
Ffuorentlwne

Pyrene
&9nza{a)Anfliracene
Chrysene
Benzo(b)FliK>rantf»na/BBnza(k)Fluflian

Benzo(a)Pyrene
Dtbojiz(a.h)anlhracBns/lndeno(1 ,2,3-cd
Benzofg, ri.ljperylene

Sum 2*Bromonaphlrialefie
Surr: 2-Fluorotjjphenyl
Sun: o-Terphenyl

Result Unlls

Laboratory Control Spike

Rt.

0.17
0,17

%REC Low Limit High Limit RPD RPDLImlt dual

60.6
64.6

40
40

140

140

Sample Matrix Spike

3.31
4.57

4.41
4.70

5.04
5.53

5.02
6.06
6.02
6.47

12.8
6.08
12.7
6.33

rngftg
mg/kg

mgfeg
mg/kg

mg/kg
mg/kQ
rng/kQ
mg/kg
ma/Kg
mg/kg
mg/kg

mg/kg

mg/kQ
mg/kg

0.17
0.17
0.17
0.17
0.17
0.17
0.17
0,17
0,17
0.17
0.17
0.17
0.17
0-17

0.1?
0.17
0.17

49.6
68,5

66.2
70.5
75.6

63
68.8
90,9
eo.4

97

95.8

91
95.5

95
74.7
77.2

81.5

40

40

40
40

40

40

40

40

40

40

40

40
40
40

40

40

40

140

140

140

140

140

140

140

140

140
140

140

140

140

140

140

140

140

Sample Matrix Spike Duplicate

2.87
4. 16
4.04

4.38
4-SB

5.01
5.33
5.47

5.35
5.75

11.3

5.36

11.3

5.60

mgttg
mg/itg

ms*B
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mo/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

0.17
0.17
0.17
0.17
0.17
0.17
O.17

0.17

0.17

0,17
0.17

0.17

0.17

0.17

D.17

0.17

0.17

44.8

62.7
60.6

65.7
66.9

75.2
799

B2

80.2
88,3
B4.9

B0.4

B4.7
84.1

64.9

64

74.1

40

40

40

40
40
40
40
40

40
40

40

40

40

40

40

40

40

140 11
140 a.a
140 8.7

140 7.1
140 9.2
140 9.9
140 10

140 10
140 ^2
140 12

140 12
140 12
140 12
140 12
140
140
140

Batch: 14773

03/09/05 22:03

03/10/0501:15

03/10/0502:51

40

20

20

20
20
20
20

20

20
20

20
20
20

20

Quxliftiri:

RL - Analyte reporting limit. NO - Not detected at the reporting limit.



ENeRQY LABORATORIES, INC. • P.O. Bcvc309f6• 1120South27thStreet- Btllings. MT53107-0916
800-735-4489* 406-252-6325* 40&4S2~60G9fax* eil8enetgytob.com

QA/QC Summary Report

Client: Arrowhead Engineering
Project: Johnston Acres Investigation-Soil Borings

Report Date: 03/H/05

Work Order: B05021091

Anslyte Result Unite RL %REC Low Limit High Limit RPD RPDUmit Qiral

Method: MA.-EPH

SamptelD: CCVJ>309FIS14r-S

n-Nonane
n-Docane
n-Dodecana
n-Tetradecane
n-Hexadeeane
n-Octadecane
r-Nonadecane
n-Eioosane
n-Dnoosane
n-Tctracoaane
n-Haxecosane
n-Octaeosane
n-Trfacantanft
n-Hexatrtacontane

Surr: t-Chlara-ocIadecane

Sample ID: CCV_0309FlSlSr-S

Naphthalene
2-MethylNaphthalene
Acenaphthylene
Acenaphftiens
Fluorene
Phenanttirene

Anlhraoene
Fluoranthene
Pyreno

B6r>zo(B)Anthraoene
Chrysene
Benza(b)Fluorenthene/Ben20{k)Flvoran
Benzo(a)Pyrena
Olbenz(alh)enthracene/liKfeno(1,2.3-cd

Berzo(g,h ,l )pery lene

Surr; 2-BromortaphaiateJie

Sure 2-Pluoroblphanyl
Sum o-Teiphonyl

Analytical Run: GCFID-FISON-BJ)S03Q9B

Conlinulng CaFibrsticm Verfficaaon Standard
6.75 mg/Kg

6.81 mg/kg
9.40 mgftg
6.71 mg/kg

6.46 mg/kg

8.56 mfl/kg
0.68 mg/kg
B.77 mg/kg
6.90 mg/kg

6.90 mg/kg

6.88 mg/kg
6.89 mp/kg
6.86 mg/kg

6.9& mg/kg

0.17 101

0.17 102

0.17 96.9

O.T7 101
0.17 96.g

0.17 98.4

0.17 100

0.17 101

0.17 104
0.17 104

0.17 103

0.17 103

0.17 104

0.17 105

0.17 102

Continuing Calibration Verification Standard
6.43 mg/kg
6.38 mg/kg
6.43 mg/kg
6.68 ms/kg
6.56 mg/kg

8.46 mg/kg
8.43 mg/kg
6.71 mg/kg

6.69 mg/kg
8.60 mg/kg
7.03 mg/kg
13.5 mg/kg
6.62 rug/kg v

13.5 mg/kg

6.71 mg/kfl

0.17 98.5

0.17 95.7

0.17 08.4

0.17 100
0.17 9B.4

0.17 98.9

0.17 98,4
0.17 101

0,17 100

0.17 99

0.17 105

0.17 102
D.17 99.4

0.17 102

0.17 101

0.17 B0.9

0.17 91

0.17 97.3

75
75
7S
75
75
75
75
75
75
75
75
75
75
75
75

75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
73
75
75

03/1Q/OS 03:40

125
125
125

125

125
12S
125

125

125
125
125

125
125

125

125

125
125
125
125
125
125
125
125
125
125
125
125
125

125

125
125
125

125

03/10/0504:28

RL • Analyle reporting limit WO - Not detected at the reporting limit.



Energy Laboratories Inc DATES REPORT ll-Mar-05

Lab Order:
Client:
Project:

B05021091
Arrowhead Engineering
Johnston Acres Investigation-Soil

Sample ID CUtat Sample ED Collection D»te Matrix Tcit Nime TCX? Date Prep Dite Method Batch Azalym D«te

80S021091-M1A CS-Z0027

B05021091-002A CS-20036

1/2-V2005 Soil Hydrocarbons, fixtracfcblc Petroleum

HyOroonbonE, Gxbnctablc Petroleum

MotJtute

Senri-Vttlattle Organic Compounds

Hydrocar&CffiB, ExtraetublE Petroleum

HythrKBifaoni, Gxtaict&blc PcWolJUm

Moijtuic

Scmi-Voktilc Ogffnlc Compoundt

03/08/2005 MA-EPII [14773] 3/1 CttOOS

03yOV2005 MA-EPH [14773] 3/10/2005
02/24/2005 SW J550 A [ 1̂ 615] 2/25/2005

02/28/2003 SWS270C [14651 ] V2/2005

03/08/2005 MA-BPH'l 14773] 3/10/2005

03/08/2005 MA-BPH (14773] 3/10/2005

02/24/2005 SW3550A [IttlS] 2/2SA005

02/2 8^005 S W8270C [ 14631J J/2/200S

Paw 1 of 1



ENERGY LABORATORIES, INC. • P.O. Bax309t6* 1l20South27lh Street* BUKngs, MT59107-0916
800-735-4489 • 406-252-6325 • 400-252-6069 fax •

C3-20027
— GAOm\FIS\DAT\FISOSOBQ5_bUUDBFIS.0017.f!AW
tOQ-

Batch ID: 14773
905021091-001A ;0309FIS. 3H&AU-GRP-6.

flO

60-

70-

80'

50-

40-

30-

20-

10-

o- J
I —i i 1 • 1 • 1 r—| '' 1 ' 1 nI r

0 2 4 e 4 10 12 14 1$ 18 20
BPH AilPttATICB (FID) AHAI.VSIS REPORT
Sample Name: B05021091-001A ;03Q9PIS , 5HC-ALI-GRP-S,
Raw File-. G:\Org\FISVJAT\FIS030905_b\0309FIS.0017.RAW
Date & Time Acquired: 3/10/3005 6:04:28 AM
Method Pile: G:\Org\FIS\Kethoda\LRl'JDC2.MET
Calibration File: G:\Org\Pl9\Cals\AL040B31PC.CAL

Weight: 30 Dilution: 4 fi.A. : 1

22 24 30

Mean RF for C9 to CJ.8 Aliphatic Hydrocarbons: 542.0073
Mean RF for C19 to C3$ Aliphatic Hydrocarbons: 456.7756
Mean ftF for Total Extractable Hydrocarbons: 493.3035
Rt range for Diesel Range OrganiCS: 6.01 to 15.91
Rt range for C9 Co Clfl Aliphatic HydrocaitoonB: 4.64 to 12.05
Ht range for CIS to C36 Aliphatic Hydrocarbons; 13.0BS to 19.1

SURROGATE COMPOUND
'1-Chloro-occadecane

HT
13.033

ACTUAL
6.667

MEASURED
2.671

iREC
40.06

DRO Area=222699.9
TBH Area .-709461.8

DRO Amount: 60.19279
TEH Amount: 191.758

Aliphatic Hydrocarbon Areas and Amounts:
C9-C18 Area:35655.35 CS-C18 Amount: 8.771186
C19-C36 Area:486644.4 C19-C36 Amount: 142.0521



ENERGY LABORATORIES, INC, • P.O. BOKSOS16 • 7120 South 27tf) Street • BSHngs, MT59107-0916
600-735-4489 • 406-253-6325 * 406-252-6069 fax • eS&ene^yfab.com

CS-2GD27

100

80-

BO-

Batch ID; 14773
80502100 f-001A ;8309FtS. tHC-ARO-GRP-6,

-,
<J i 4 B B 10 12 14 W 1*

EPH AROHftTlCB RAHOE VALUES (FID) ANALYSIS REPORT
Sample Name: BOS021091-001A ;0309FIS , $HC-RRO-ORP-S,
Raw File: a:\Org\FIfi\DAT\FIS03030S_b\0309PIS.0018.HAW
Date & Time Acquired: 3/10/2Q05 6-.SZ-.30 AM
Method File: O:\Org\PIS\MCthodB\RR20DC.MET
Calibration Pile: GAOrg\FIS\Cal3\,AR040B3anC.CAI,
Sample Weight; 30 Dilutions 4 3-A.i

2ft 30

Mean RP EP« ArcmiatiCfl: 553.1979
Rt range for EPH Cll to C22 Aromatics: 7.84

SURROGATB COMPOUND
* 2 - Fluorob iphenyl
•3 -Bromonaphthalene.
*o-T*rohenvl
* 1 - Chi orooc tade e*ne

RT
9.228
9.9B3
12.24B
13.031

ACTUAli
6.66^
6.667
6.G67
S-6«7

C11-C22 AjCOIMttiaa Areai579149.4
BPH Aromatice total Area:1009176

to 17.935

MEASURED
9.81
10.418
1.698
1.437

%RBC
147-15

156.27
25.47
21.41

C11-C32 Aroroatics Amount: 139.Ml
BPH AromatiCB Total Amount: 243.674B



ENERGY LABORATORIES, ING. • P.O. Box 30916 • 11 20 South 27th Street* Billings, MT 59107-0916
800-735-4489 • 406-252-6325 • 406-252-6069 lax •

C9-20027 Batch ID: 14775

-i ' ; • r
B B 10 12 14

EPH AROHMICB TARGET VAJ.UBS (FID) ANALYSIS REPORT
Sample Same: B03021091-001A ;D309PIS , $HC-ARO-GRP-S,
Raw Pile: a:\Org\FIS\DAT\FlSOi090S_b\0309FIS-001fl.RAW
Date & Time Acquired: 3/10/2005 6:52:30 AM
Method File: Q:\Org\BTS\Methodfl\RT18DC.MET
Calibration File: G:\Org\FIS\Calfi\AR040B31DC.CAL
Sample Weight: 30 Dilution: 4 S.A.; J

TARGET AWALYTEfi
Haphthalane_

RT CAI. RRT 8RT

2-Methylnaphtha!ene_
Acenaphthylene
Ace naphthene
Fluorcne
Phenanthrene_
Anthracene
Pluor»nthane_
Pyrene
Bftnso(a)Anchracene_
Chryaane_
B«neo(bfik)Fluoranthe_
Senzo (a) Pyr«ne
Indeno-Dibenzo

10.664

13.421

14.912

16.393

Benzo (g, h. i} Perylene .

SURROGATE COMPOUND RT
* 2 -Fluorobiphenyl, 9.228
»2-Bromonaphthalen« 9.983

10.684 10.684

*1-Chiorooc tadecana 13.D31

13.421 13.421 603

14.912 14.912 504

-6.46 -6.411 1049

ACTUAL
6.667
S.fifiV
6.667
6.667

AREA . AMOUNT FLAG
.267 U
.267 U
.267 U
.267 U

544 .267 U
.267 U
.267 U
.267 U
.267 U
.267 U
.267 U
.533 U
.266 J
.533 U
.267 U

MEASURED %REC QC LIMITS
9.587 143.fl 40-140
10.048 150.72 40-140
1.406 .21.09 40-140
.503 7.54 40-140



ENERGY LABORATORIES, INC. • P.O. 8ax309J6- 1120 South 27to Stnet • BOSngs. MT 59107-0916
800-735-4488' 4Q6-252-632S• 408-252-60696*' el!G>eneivyiab,cam

CS-20036
—
ion

Batch ID: 14773
BQ5D21091-002A;03WFIS. gHC-ALI-GRP-S,

-\ ' \ ' T
0 Z 4 6 B 10 12

BPH ALIPHATIC^ (PID) ANALYSIS REPORT
Sanple Name: BOS021091-002A ;0309FIS , $HC-ALI-GRP-9,
Raw Filet G:\Org\PIS\DAT\FI3030SOS_b\0309PIS.0019.RAW
Dace & Time Acquired: 3/10/2005 7:40:50 AM
Method File: Q:\Org\PIS\Method9\l-ftl7DC.WET
Calibration Piles G:\Org\FI3\C*lB\AI.040B31DC.CAI.
Sample Weight: 30 Dilution: 4 9.A.:

2S 76 30

Mean RF for C9 to CIS Aliphatic Hydrocarbons: 543.0073
Mean RP for C19 to C36 Aliphatic Hydrocarbons: -456.7756
Mean RP for Total Extractable Hydrocarbons: 493.3035
Rt range for Diesel Range Organics: 6.01 to 15.91
Rt range for C9 to Cie Aliphatic Hydrocarbons! 4.B4 to 12.06
Rt range for C19 to C3€ Aliphatic Hydrocarbons: 12.085 to 13.

SURROGATE COMPOUND
*1-Chloro-octadecane

RT ACTUAL
6-667

MEASURED
3.034

%RBC
45.51

DRO Area:172321.9
TEH Area:681730.6

DRO Amount: 46.5763
TBH Amount: 184.2G26

Aliphatic Hydrocarbon Areas and Amounca:
C9-C18 ftrea:29833.93 C9-C1B Amount: 7.336662
C19-C36 Area:44a797.6 C19-C36 Amount: 131.0045



ENERGY EN£AGY LABORATORIES, INC, • P.O. Box 30916 • 112O South 27lh Street • Bltanga. MT 59107-0916
800-735-4489 • 406-262-6325 • 406-252-60S9 lax • 969enixgylab,cam

CE-2C036
— G:U>ltfFI6\DAT\RS03D905 bW399FIS.0020.RAW
100

Batch ID: 14773
BOM2109 f-OD2A ;0309FIS. JHC-ARO-fiRP-S,

-I • :—-• ! ' 1 • 1 • 1 • T
0 2 4 6 8 ID « 14 19 18

BPH ARCXATICS RAHQB VRLUB3 (FID) AMAZ.Y3I3 BEPORT
Bampl« Name: B05021091-002A ;0309PIS , $HC-ARO-GRP-8.
Raw File: O:\Oig\FI8\DAT\riS030905_b\0309FIS.0020.RAW
Date & Time Acquired! 3/10/2005 8:29:35 AM
Method »il«: Q:\Org\PIS\Mebhoda\RR20DC.MBT
Calibration Pile: G:\Otg\FIS\Cala\AR04D83lDC.CAL
Sample Weighc: 30 Dilution: 4 S.A.:

r
22

1-
24 22 30

Mean KF EPH ArOmatiCS: S52.1979
Rt range for BPH CH to C22 Aromatics: 7.S4

SURROGATE COMPOUND
*2-Fluorobit>henvl
• 2 - Br omonaohtha 1 cne
*o-Terphenvl
« 1 -Chlorooetadecane

RT
9.23
9.985
12. 2S
13.036

ACTUAL
6.667
6.667
6.667
6.667

C11-C22 aromaticB Area;7534B7.2
EPH ArOfflaticfi total Ateas1473856

to 17.925

MEASURED
8.559
8,997
2.614

128.36
134.95
39.aa
24.98

C11-C22 AroOiatica Amount: 181-9iSS
EPH AromatiCfl Total Amounts 3SB.S763



ENERGY
ENERGY LABORATORIES, INC. • P.O. Box 30916 * trSO Sautf} 27th Strs&t • Billings, MT $9107-0916

8M-73S-4489 * 406-252-8325 • 408-2S2-SO69 fax • 88een&vyieb.com

CB-20C3«

3D-

25-

20-

ts-

BatCb IDs 14773
B05021091-002A;0309FFS. 5HOAROGRP-3.

10-

12 11 1*
ASXLXSI3 EBPOET

TT
7 a $ 10 11

BPH auaaaica •SKSOVT VALUBS CPID)
Sample Name: BD5021091-002A ;0309PIS , $HC-ARO-GRP-S,
Raw File: 6AO*g\Fl9\OAT\PIS030905_b\03Cl9PIS.0020.RAVI
Date & Time Acquired: 3/10/2005 8;23-.35 AH
Method Pilfc: G:\Org\FIS\MethodB\RT20DC.MBT
Calibration File: O>\Org\PIS\CalB\AR040a31DC.CAL
Sample Weight: 30 Dilution: 4 S.A, :

TARGBT ANALVTE3
Maphdhalene_

RT CAL HRT RRT

2 -MatJiylnaphthaleria^
Acfenaphthvlene
Acenaphthene
Pluorene
Phejian.Chrene_
Ant hracene ,
Pluoranthene.

Benio(a)Anthracene_

Benzo (bUc) Fluoranthe_
Benzo(a)Pyrene
Indeno-oibenzo

13.45

_14.912
J.6.1
~16.394

Benzo(g,h,i)Perylene

3U8ROQATE COMPOUND RT
*2 - Pluorobiphenyl 9.23
>3-Bromonaphthalene 9.985

»1-Chiorooctad«can*

-3.46

14,913
16.1
16.394

ACTUAL
6.667
6.667
6.667
6.667

AREA AMOUNT PIAG
.267 U
.267 U
.267 U
.267 U
.267 U
.467 U
.267 U
.267 U

1062 -25B J
.267 U

543 .267 U
512 .533 U
599 .267 U

.533 U

.267 U

MEASURED %REC QC lIMITfi
8.474 127.12 40-140
8.802 132.03 40-140
2.083 31.24. 40-140
.321 4.B2 40-140

-3.464

14.912
16.1
16.394



Energy Laboratories Inc

Sample Receipt Checklist

Client Name Arrowhead Engineering

Work Outer Number B05021091

Checklist completed by:<.-| 'SMa>5k\'D£-
1 v '

Date and Time Received: 2/22/2005

Received by cfd

Reviewed by
OBIS

. Carrier name UPS Ground

Shipping container/cooler hn good condition?

Custody seals Intact on shipping container/cooler?

Custody seals intact on sampla bottles?

Chain of custody present?

Chain of custody signed wtien relinquished and received?

Chain of custody agrees wltti sample labels?

Samples in proper containerfbottie?

Sample containers inlacl?

Sufficient sample volume for indicated test?

All samples received wiltiin holding time?

Container/Temp Blank temperature In compliance?

Water - VOA vials have zaro headapace?

Water - pH acceptable upon receipt?

Adjusted?

Yes B

Ye» D

Yes E

Yes S!

Yes 0

Yes 0

Yes 3

Yes 51

Yea 52

Yes D

Yes D

Yes D

Yes G

NoG

NoD

NoD

NoD

NoD

NoG

NoZI

NoD

NoD

NoE

No@

NoD

No D

Checked by

Not Present G

Not Present B

Not Present D

20 *C

No VOA vials submitted

Not Applicable 3

Any No and/or NA (nol applicable) response rnuol he detailed in the comments seeHon below.

CDenl contacted

Conlacted try:

Date contacted:

Regarding:

Pereon contacted

Commants:
SamoteS received wst recommended holding fima forEPH artatvula. anfthae anyway per client.

Correcllva Action



CHAIN OF CUSTODY RECORD/SAMPLE ANALYSIS REQUEST FORM Pace / of 1

_ab Contact:.

Wf>to:_j£

Lab Contact Phone:.

Facility Number/Project Name:

CrfSce: Samptere:

Company Nurne:

Aft,'. Ml
Analyses Requested

SlO>p> NO. Data Tlfflt MlUIX fcfi 1

INTERNATIONAL
PAPER
Remarks

Code* SL - Sot SD - Bedimem Sw - Surface wotei

OTHER-Please identity eoae» ^____

Priorityi
Q Norrrtar Rush time period

Shipped
vis:

CondiUon of Samples Custody Seal Intact i — >
LJNDFW

RaEnqmshod by:

Rftflnqulfihed by:

2-J&-&*
Dste/Tima: P. /S

Dale/Timft:

Recced by:

Company; __

ftoeeived by;

Oate/Time:

DBtemrr>e:

Ccnnpa*iy: (Z^e.re^ LeJoS^̂ ^ ^__^
i: While and Yellow Copies -Accompany Shipment PinK Copy -Project Fte **?£. <* no -^-tc.V Co a&^-V t̂̂ ii.r



Attachment 2

Alpha Analytical Laboratories - Data Package L0501766
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AHM.YTICAI. UkSQBATORZKS

Klgtt Vallcup Delve
Waothorough, HABWdWsetta 01551-1019
(SOB) 898-923 D

MR.2003flI.-A CT:?H-flS74

OBRTtflCATS 07

Camp Draaaer & KcKee. Inc.

1 Cambridge Place
SO HBTOpchJ.jr

*. MJV

MB. Anni ftutio

Psojwct »*ib«r: LIBBY2

BJtai LIHfiU MS1ER BITE , CD)

laboratory Job H\nab«x: 3JJS01.76S

i OU-MMI-J005

K««hod: Fed Ex

U»5017«S-01 CS-2D027
CS-20036

DBRVBR, C3J
DEHVfiR, 00

L. ehe imiXMl^nea. utett iin^c cAc p*liu «na pmltin at (iMMiny Ui*e, »»<=«d MMH ivy
t« ohti,iiu.ng t*e Virfooratiod. W» moterUJ. otaiMnrf Irt «hU riSCTt i», «a dm heat ot «y Utfmifiljt «i» fc=Li«r. accur«ua
corcl«t,:. TKiy ecrutioat* o! an.ly.Ll Li not <Wf)«6i lUlJin" ^bi* P»B* »coOT»rtiUt «ny vid aU pagra of tbU tv

' Thio document electronically aignad

01-
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WDU.YTIWL UCBORAlflRXM
VARftATXVB XJttOJtt

Labor»eory job ifuni*jr=

RejKHf6

This Deport replaces tft« -raport Isdue4 Varch 1, 2005. The r*perfc t»» be«a air.eiuted co
include ehe results &i£ ftXl flsffllVolatila Organica conpounda,

At che <tuth6i;iianioa at th* client, Che sanwLes ««ra analyzed guc«ide of the me
hold

L0301765-D1 And -09 IULVQ alffvAWd Unite of deteceiort due Co the 5x diXu.tione recniited by
the aiRttiJt int«Tferanc«ft anoounteTed during the extraction, eoaceneratian, and/or
digestion of the

«>* JW/MSD iiava » low * tecoveiy EOT 2,4-Diaitt«)j>hem>l and a t>igh * ree&vary Cor 3,4-
0 iai ere tal UVM .

SPH

L05017(S-02 hue «levatad limits oE detection 4u« to she 5x dilutions re(juic44 by cue
matrix interferences encountered tjutflftj ttw extraction, concantrattioti, amJ/oe fli^eation e>£
the

The LC.'J/LCSD a?D'a fo* C9-tie Aliphatic range and Konana. are above tlie acceptance criteria
tor Chi; aaehed.

DR0

I and -Q2 have e lev* tad Xiwtta o£ detectiim. due to that 25x dij-utiona required by
elsvated cancarvtrAtS.onfl of target compounds in tha



03/03/2905 15:39 4062934030 CITYOFLJBBV PAGE 03

AKMiirric«.
OF

KS-.Kf.09S

laboratory Saa>plB KWtben

B«wj>l« VwfcriK! SOIL

a£ e«npl*< Sati

<, typa of CsawJjwra = I-Amber

Data Collected. 24-JWT-3M5 00:00
Data RB««iV«A ' S2-f8B-200S
fiatw SSBWteiS : 02-MAR-Z005

field 3rap: NOlfl

PASAMSTJOl KSSTRiT tfNtTB RDl SB7 UBTBOO DATS 10

1,2,4-Telchlorobeoieae
HftXasWorobeniene
aia (S-chlo-oaehyl! eftiwt
1 - ChXoi onapntiialafW

1 3 -Dl^ibiorobeaaene
1,'
5,}' -Di.chlorobeniifllna
2i*-Dlnitrotoivian«
s, s - D i tu. t*otolueno

yluorantlwm*
<-ChlQ?ophenyl phenyl
4-Br<*»3phenyl ptieoyl
Bia(2-

Solids, Tot*l

SVOC's- bv GC/M6 82.7

j3, v 0,10 M »s<»e aaa^iuiswr

|fl 1 815 CC • HM 11:50 OJtl M.10 KL

Kexachl o«eeyc lopencadier.e

Nitrober.iena
NDPA/CPR
n -Fi CKM oflA - n-propylaninw
Blfl {2 -athyllvexyl) phthilate

Di -n-lmtylphthalate

Oie«53'J- pbchalate
Pt»i«thyi
fionac>;«

tra

HD

sro

so
SB
SO
ND
no
ND

TO
WD
KP
ND

KD
ND
SID
BD
MD
SD
MO
HD
SD
ND
HO
(JD

PD
ND
MfC

ugf^ltg
ug/Kg
ug/kg

uff/Jtff

ug/kg
ujr/kg

ug/kg

ug/kg
ug/fcg

wj/kg

ug/Xg
ug/Jcg

us/fcg
ug/kg

1800
moo

IB 00
1BOO
1900
2100

1800
1800
18COO
2100
1300
iflgo
IB 00
1809
IflCO

1BOO
3500
3SOD
iaoo
1800
1800
IflOO
9300
IflDO
3503
1800
1600
1BOO
iaoo
1BOO
1.900
iaoo
I»DD

Complece list ol

«J««osi.,'!3n riqe 5 at II

anfl Glo««*y of Terras Eound in Mdandum I
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ALPHA &DALYTXCAL LABOBATORlSS
CHBTIKCftTS OP MMU.Y9J8

fanple Wtmibcur:
CS-2G027

PMUU4BTER wanna. UDITS HDL 8BV X2IHOD DATS 10
ASM.

3VOC's fcy GC/HS «2?o continued
Benzol k)fluaranchene
Cftrysen*!
*c enaphl Ayl ena

Heu*a (glil) peryiene
Fluorcm;

Dibeuzo (a, h) anthracene
lndeno{ i, 2, 3-cfl) pyretic
Fyrane

Siphanyl
Pcrylone
Aniline
4-C
i-Hethylnaphthalan*

a, a-Dimethylphenethylairin*

Ki tros odi-n- huty lAHlll*
2-«ethy

b -

4 -
i tcobenztfle

Isodrin

Ethyl

7 , ia -t i««ehyJ,b*n* (R) aj

S,A,5•Trichlorophenol
p-Chltro-w-orssol
2 -Chlf irophenol
2,4-Dlchlorophsnol
2,4 -Dr'.ioeChylpWol

a, 4-P:.nlcroplietiol

WD
5m

tio
ND

HD
HO
ND
ND
NO
ND
KD

MD
ND
!D
ND

(TO
ST3
m
ND

UD
NO
ND
ND
trc
HD
JJC
ND
ND

MD
ND
KD
VD
Mfi
ND
ND
ND
ND
KD
NB
HD
XD

ug/kg

uy/Jcg

ug/kg
ug/kg
ug/Xg

«9/fcg

ug/Mg

ug/fcg
ug/kg
ug/kg
ug/kg
ug/Jtg
ug/kg

ug/icg

ug/kg
ug/:<g
ug/kg-
ug/kg

ua/fcg
ug/kg
ug/kg
ug/k?

ug/kp

1BOO
1800
1BOC
1800
1900
1BOC
1900
IB 00
1BQO
1800
1BOO
1800
1800
3500
leoa
1900

laoo
2400
leoo

1100

3J90
7000
7000
70DO
7000
3500
IDQO
35DO
3SOO
3300
35DO
700D
•7000
5JOO
7000
7000
3300
18000
leoo
1«00
2100
3600
3800
•7000

7000

OJH i«ili> «.

Convenes; Cosiplete list at Beferancea and Glossury off Tarnw found in Addenduir,

o ttijt i «( it
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ALttUk
OF

Laboratory Sample Roa*«i t,DS017S«*01
CS-3002T

SVCC's/ty QC/Mff-8370-
4,i-DinJCro«O-C)T«9Ql
Pentuchloropbanol
Phenol
2-Hethylphenoi

, ? -Tiricblorophennl

Benzyl Alcohol

Surroga-eIfl)

ND
HO
MD
ND
HD
no
ND
NO
KD
ND

Etecoviar]
107.

11B.
10$.
mi.
106.
103.

ug/fc?
vq/'<g
ug/Jeg
«g/fce
ug/feg
ug/kg
ug/kg
ug/Jc?
us/Kg
us/Jug

r

*
t
V
*
*
t

•7000
7000
2400
2100
J1IXJ
1BOO
3500
14000
3500
iaoo

QC Criteria
25-120
10-130
33-120
30-120
19-130
18 -130

Kyifltroearbon^'by GC-OTO

Recovery
106.

£60000

QC Criteria
40-140

tt«er.t. , nd o£ four* in

of
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LABOTAWRlSfl
CBHTJPICATB OP

Laboratory Btopl* Mvunbex? L&501766-OL
CS-JOW

DHXTS RDL RE? mtnoo SATS ID
was

attractable Sairoleum Hydrocarbons ' « BW-O^-I. nn o»<« nn oo:3J

Control Information

ot ndinple received: Satisfactory
wperature upqn. racaips; Recetvid on ice

SampLa -axtraccion method: 8*tr«gted Far the Method
Here all Qfc/QC vrocedtKree MQUIRBD Jy the method foXloved? ' YB8
wece ail pMfioim?nee/acceptanca atandwtte £OT the rsquirsd procedures achieved? YH8
wera aignljfjLcsint modlEic&ciana fflftdn bo (he method as ipsgtfied ia Sect 1J..3? fro
Ttw normal accept Mice rsngo COP CHC extraction auxregftt^a, Chi oto-octsde cans
and o-Terphenyl, la 49-140^.
The AOCToal acc«fjtw>ce range £e>r the Jra«Cionatlan surrogates, j-Piuorobtphenyl
and a-firtswonaplitlialene, is 10-140%.

C9-C18 Aliphatics 94.5 tng/kg J5.1

e, Unadjuetetl SIB. tn^/kg 35.1
O.1-C25 ATOfflitiOB. Adjusted 94B. (Ijg/Stg 35.1

Raoov^ry QC
GO, a * 40-14Q

O-T^rplienyl 110. % 40-140
Bi.O ' » %0-140

CoiKtei\ta; Complete liAt of Rseexeaeem «ad Gloemury o.C Terms found in Addendum I

<i3030Si.i,SD Rng. I at 1}
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ALPHA AWJkt/VTJtC

MMMU.. .«.««

JXLboi"it(>ry flsaiple HUnbec:

Sample Matrix:

Condition Of 8 ample =

fifl'20036
BOIL

Sati»enctai;y

CITYDFUIBBY PAGE 9

^*Jfc4«/'-s*^*lj^
M. UBOBATORtES

«,»>.< «... -.urn K,!H«35 wu

Oate Collected'. 21-JMt-300$ 00; 00
D»te IMccived t 22-rHB-aOOS
Dat« ««port*d t 01-MftR-aoOS

fluid Prep: None

Nwbec ft Type oE Cantal«flKS< 1- Amber

PA&MOKFIR

Bolide, TatAl

SVQC'B Jjy OC/MS B270
Acaliapti.thene
RenzicHtie
i , a . 4-Triehlarab*n*«na
HexacW.orobertzana
Big (a-Uiloiraathyl.} a Cher
l-dhl«rg*i*phsl>alene
1 -ChloranaQftChaleae
I , S-Ditthlorobenrene
l,a-Dir.lilocolMfl»na
i , 4 -Dii ihlorotieiu er.e
3 , J • -D;i.ahlorabeMi<Jiiie
2* 4-DSilttro toluene
9 , C -Dinitnitoluans
A.iobenj:e^e
?luora:ithaAft

RBBOL?

41.

ND
TfO
SO
NO
HD
SO
ND
HD
tn>
WP
WD
KD
no
ND
TO

tlBITB

%

ug/kg
•ujr/lcg
u0/Ttg
ug/Jeg
ug/kg
ug/kg
ug/l*a
ug/k?
vig/kg
ug/Kg
ug/Xjf
ug/ka
vg/Kc
ug/fcg
u^/kg

4-ChlofOpHertyI phenyl ether SD ug/3cg
<j-B«rtfisphenyl phenyl «BhAC
Bis (a-5JiloT<sicftpropyl)«fttae
Bis < 2 - :hlor=etJi6xy) methane
Hex?vcblerobubadL4iie
Hcxac KlorocyclApantadieae
Hexachldirae thane
iaaphjsrenp
Maphthfliletie
Nitrahensene
.HDPA/EPA
n-Kitr aeodi -n-peopyl^mine
sic (3 ' fe&hylbwxyl) pht haiatc
3ucyi, bcnxyX phthalate
Di - n-t-utylphthalatft
D i - n-t-c ey 1 pttHaJjkfce
Disthi-1 phbbalftte-
Dimothyl phthalate
BBPBD i a) anthracene
Bezuo **?•) pypflnc
artflio ;t>) f luoranthen*

ND
t WO

SO
MD
HO
HD
SO
iro
rm
ND
ND
ND
tro
KD
ND
HE
tID
SD
MO
SO

ug/Uy
u?/^
ug/fcg
ug/kg-
ug/kg
ug/kg
ug/Xg
ug/V(g

ug/kg
ug/kg
ug/kg
wg/^g
«9/kg
ug/kg
ugAg
us/kg
ug/lcg
ug/Xg
u9/fegj
ug/tev

JtD^ SOT MflTW» BATS 10
PREP Alffil.

O.io >« a»«)5 <n*3 J>'» RT

1. A2TOE 6U« l^i 311 OJC1 14:00 HL

iaoo
18000
1600
1800
1800
18 00
2200
1BCO
1800
1*00
isnoo
320D
laoo
1B30

1BOO
X80D
3-flao
1900
1300
3700
3-rjo
1BOO
1?00
isoo
1810
5500
1900
3HOO
1900
UOC
laoo
1BOO
1800
1800
1830
1903

Coonaeaco- Coinpl«t» Xipt o£ Baferencea

D **9* i or 11

QLoasary cf ttemui in
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sample

CHJlWPJCMW OB MJAMTSM

L03017SS'Oa
C8-30Q3S

BBl EHF HZT80D BAlB
MA*.

SVOC's by .SC/W8 9370 contlouafi
BeftzOIJc' f J\K«*nthen& *0 ug/fcg
Owyauw M» u9/k3
Aconapb'hylene ITD ugAg
Anthracene • 33
Benaq(gai}p«ylBiia ND

Wienanthrentt
Dltoemo <a, hi Ancteacene
inaano (%, 1.3 -e<J) pyr ene

Benzo (e ) pyrene

Perylete
Aniiiiui

2 -
1, a, a, s-Tcfir^flhlorofceiizene

JJimechoate

uoArJn

Ctilorobeneilata
3-KethylcholwvtJurene

HD
1ID
MD
HD
HD
3D

85
Ml

1800

ug/fcg
ug/Kg

ug/Jcg
ug/ieg

ug/kg
HD
NO
KD
Dfi ug/tg
ND uj/kjf
so ug/Vg
ND
NO
710
MO ug/kg
TO> nerA?
ao
ND
ND
ND
SD ug/fcg
ND ug/Kg
KD
MD
FD

MB ug/kg
KD

7, ia-t>inn5ehyl±>ena(a>ftttthr»CM*ae ND

2,4, ("TSCichlorophenal BD
l>"Chli?ro-m-orefloL ND

2,4-0 ichloropnaftol KD
2,4-Dlmethylptnnal SO ug/Kg

2,4 -t>ini trpphsnol
so
SB ug/kg

1SOO
IflOfl
1BOO
1800
18 00
leao
1900
1BOO
7-800
IB DO
1BDO
3700
1860
iaoo
IflflO
1BOO
2600
1800

3700
3700
2900
7308
7300
7)00
1300
37M
7300
3700
J700
3700
3700
7300
7300
S500
7200
7300
3700
18000
1900

2200
3700
3700
7300
3700
7300

Mb

Garment e: complete liac ot Itftferencea ana (3Loss*ry at Terms found in

41S10515:54 Fife * Ot it
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AHALYTICM.
OP

Sample Hnfflbez-;
CS-2003S

WUttHKTKR HSStTLT UMTS H9X. KBTHOD DATE ID
AMftX.

3VOC-3 by GC/MS 9270 cotiticusd

Phonal
S-MeChylphenol
3 -Kethylpher.ol/4 -Hethylphenoi
2, 4,3-X tricolor oplienol
3 > I -Oia W-ospphenol
Bunco Ac Acid
Benzyl Alcohol .
Cartaazcle

Surrogated)

2,4,f-Trihroraophenol
4-Terplienyl-ai-*

ND
KD
WO
1TO
«£>
WO
NO
NJ5
MD
ra>

Hecovery
1.03.
11L.
104.
100.
110.
103.

ug/Xg

ug/fc9
ug/kg

Petiolftun Hydrodinhons by GC-DRO
Diseal Hange organic3 TldflOO

1 BJ10C «SO 17.10 0101 11:64 KL

Surrogate(a)
o-Tarplienyl

Rccowaiy
97.0

•7300
7200
3600
3300
3200
1800
3700
O.BOOC
3700
1900

QC Criteria
25-120
10-120
23-1ZO
30-120
19-120
10-120

1 ooisawi 14 -M OS« 13 iW HB
£90000

QC Criteria
40-1HO

Ccme:.Tt«: Complete line e£ R«f»rone*a A£d Closeary of Term* 2ourn3 i-n Addendum £

<u h<i« 9 at 1«
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MJHA.
C8ST1FICATB OF WBVLTSIS

Laboratory 3«nj>la Kudfaext L
CS-30036

PAHA*ETJ« flS3Ut.r OTIT3 BDIi RW KflTSCD DATE ID
*RSP . AVAL

Petroleum Hydrocarbons « sw-»«-i »za is=en iwas sjiS4 LT

Ouallty Control Information

Condi-ftion ofi ewiple racoivad;
fismpla compcmtura upon raa^ipt: Received on res
Samplfl entrictiao «i?t»od; Bxtrscted ?er the HeChod

all QA/QC procuduras REQaiRHU ty ths iwchod followed?
ail pertorfli«nca/»cc«ee«r«:e atsndartlB tor ehu jaquired proceflureB achieved?

Were aJ.^nif leant (iwdl£tcationg made to the gneUiad aa specified i.n Sect 11.3?
The noi-mil acceptance range Cor Che exCTaction eurr^gaces, Chloro-cctadecane
and o-Terphenyl, is 40- 140* ,
The noT.inal acceptance ranga for sha fyactiaiftslen «u)r«'t»9atBB, 2-ffluorobiphanyi

},» 40-140%.

HO

C19-C3'!
di-CJ.-} Aront*ci<is.
CU-C3.1 Aromatic*,

Unadjusted
Adjusted

SS-2
S63.
583.

a-fexphenyl
2-Fluorobiphenyl

mg/kg
mg/3cef
tnff/tojf

Recovery
85.0 »
93.0 %
«*.0 " *
73.0 V

37.5
3T,5
27, S
37. B

CC
40-140
40-140
W-140
40-140

Complete liee of Rafeceocea and «loaeary of rarme found in Addendum I


